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°1* ^*fl, l^^r ^-fr^sfl 0 l-g-*H tfl^H 5..EL ^ cllo] 
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[1^2] ^1] 

"fiS-^* °l-§-*r EliS £E *H ^{Device for controlling test 
mode using non-volatile ferroelectric memory} 

£ lfe *^<H| ^-fr^] nfl£.e|# ol-g-tr EfliI 3.= >m<=H #*l2] ^ 

5L 2^ 51 12] ^ o] e flo] ^-ejoj) ^-tr ^Ml ^3E. 

£ 3^ :£ 22] MBL#^ ^H-^l ^tb A cMl 

£ 4^ E 25] MBL-S..E. alM-M av^i 

5. 5£r £ 22] C/S*lH-^<Hl 3 -§■.£. 

£ 6^r 51 22] A-^ti. ^ <H^oH . 

£ 7£r £ 12] e]]3]Bj^ ^oj- ^]o] a-ol] 2j-*V ^] s)S-£. 

51 8^r 51 12] *fl 2efls]ed>i ^<y- ^<HY°fl ^Ml s]S51. 

51 9-*r 51 12] efl^Bii *fl<H-¥-<H| -§-*r B]-o]ni £ 

51 10£r £ 12] E}o]n o l *f| <^ JjLofl ^ ^] 5] S £. 

£ llxr ^ofl ttj-s. #^3] nflSe]!- ol-g-^V Efl^E S.= ^-^12] 

^ 12^ #^2] E]]S]ei^ Ell^l^E^, EMnj ^liE^ ^ 3flj= Efl^]iE]«o|l 

A cMl ^51. 
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£ 13^ £ 12 ^ A oMl ^3E. 

£ 14^ £ 13^ #^#f-<>1] ${3.S.. 

-£ 15-8: t^ofl nj-g- ell^el^ 31*1^-^1*1 ^ ^el-f-^ eH nj 



£ 18£- S. 122] S-£-=L^ ^H^l ^Ml S|. 

£ 19^ £ 12^ ?1|^iEi ^eflolcH] ^-4 si. 

£ 20-8- ^ <S -2.= Al -§-2}- Efo]nJ £ 

£ 21^- H^ZL^A] E]-o]oJ c 

[M^°l -^1 

<22> ^ Vt ^^ Irfl*^ #-°r#*fl EliE 51 = *1H ^£.5., 

<23> <a«>^^-S. 1-^^ #-fr*i*fl ofls.^ ^, FeRAMCFerroelectric Random Access Memory) 

-°r ^ (DRAM; Dynamic Random Access Memory) cflojE^ ^|&) ^SL-f- ^jl , a] 

oil JE 3l°m7l- ^^£1^ ^ nfl-g-ofl 7}<3 ^\S, ^^JL ^cf . 
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<24> oje^V FRAM^r ^4 f2f ^ 7l<^*V^.*) ^^e^ 

*fl* *1"8-*M ^o. «^.o. ol-g-*V olsq. ^--g- ^ «^ 

^^-S ^T^C^Sl *\}o)K\ 7 } *\Sf\x]x] ^Cf. 

<25> FRAM°fl ^rtb 7l^i^-g-^ -g- ^-^^ -g-<y t^^H #^#JL ^1 

2002-855335:o11 71]^^ «> oicf. tcf-e]-^ f fram^ 7l^-^o] ^ ^ n -g-*H) 7MI 

<26> ole^V ^Hflo^ «-*]tiV^ 7 0 >o.^^ DflS.^ EflAEA] rf<£*l cgcrfofl^ ^ EliH 

Efl^e^ 7 ] ^sflA^ £]Jfoji^ aji^i efls]^^ #<y-£| efl ^ ^ ^SlS. S^^H 
40>8 ell^i efllS* 3^*V efl^s. 

*H ^1 ^ 4^at ^^5.*) ^ ^1#^§: ^th}. 

<29> *]r^, v\)2-Z\Si] Efl^EA] t}<#^ 3^]*] ^^§> 7 1 ^ «fl 
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<so> o]e^ sfl^l^l _9l^- S^Htt z^o] t[<£^s. d}a 3 M)^7\ 

<31> ^. ^ ^>7l2|- ^ §-*H3* «M*>7l 31 *H ^£.5] ^ Efl^E# 

tfflS.^ ^8 Oieflol^ ^^>7ll Bfl^E ^c^. ^.-^ ^ s.^ol ^Icj-. 

1- I^Rr *H 131^ ^H^s}-; eflslBj^ ^o^}7l ^ 3 = 1- SSa^s} 

it ^5. ^H^; ^ ^5. ^H^t^oi ^ a] j- 0,1 of he ^ ^ e n °1 1:^4 ^^t!r 

sllslBi^ ;£<y-^ *l<y- gfli§,g- ^ol^ ^ 2z]}^\^ ^H^f-1- ^-wl^ ^8-2- 

<33> ej-^o^ tq-g. ^aHI^, c^^ell^ ^# Efoinj^. ^^^>o^ ^ 1 



56-7 



SI 



0030004826 <y*}: 2003/10/13 

^ ^ ^H^]Jl2] BM"<J-gr *)H<j>^ *fl 2Bfo]^l ^ol«-l- ^-til^ ^8 -2-3. *Vcf. 

ofl tt^-el- J=K^flS] 3flJE.^<4 4^7fl^l t^^f Afol^ ^^^>7l W efl^^E^ *\}o] 

^!JL«- #^Rr eflxl^Ei ^ 31*1^ ^l^Aj^oil af£| ^7fl«£| sfl^a}- 4^7fl2l 

<36> s. 1^ 1^0} ^^-Aj 7^^) v\]3.^ ol-g-^V Efl iB 3.S. #x\S>\ ^S. 

<37> £ 4^7^ ^ o^jo] M.^( 10 )^ ( C-flojEf tt^Jf ( 2 0)Sf, efl^Sli 

*)H^(80)$K E^nj ^^^.(uo)^, ^-f- ^I^ob^ o^eflol (150)^, *H<>mi60) ^ 

^/#3 ai^^-(170)l- 

<38> <^7}^, ^H-^(80)^ lefl^ei^ ^ Jf(30)s+ , *1] l^S 

(40)21-, *11 2 31 3] si ^ ^ol«-(50)Sl- ( efl^sl^ 31*1^^(60) * 2^3 ^H^(70)» 
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<39> ^7fl2j £ ^eflol l-S^do)^ ciHE}- ^^(20)1- ^-H-^H , cflolEf ^^(20)^ ^ 

* ^e^l^-(150)2} <g^^4. ^ <>^H^(150)^ *lHJf(160) 

^ <£^s\*], *lH^-(160)^r cflo)Ef <y/#^ ^^(170)2} 

<40> EW^di efl^l^B^(60)^ 5^1 H ^l^flol-i- a]^ WEB, ^ $l«1M-& ^IJl CEB, #^ <?] 

^IJL OEB ^ e^-tlJE. RESETS 31*1^ *)H^1Jl RE_m, REB_m^- 

<4i> ^1 lefli^ei^ ^H-^(30)^r ^<HH efl^fi^ REF_EQ°ll ^e}- 

*1H^J[. RE_m°fl efl^^i *1H^J: REFSN# *fl 2efls]ei^ *)H -¥-(50)°ll #^ 

^b^f. ^1 2^S ^^^-(70)^ efl^ed^: ^H^IJ: REB_m°l] tcfej- sfljEL^E-l ^ 
EXT_PAD«- 2efl3]5l>i ^<^«-(50)ofl 
<«> 2efl3]5i^ ^-^(50)^ ^mm^ *\)°]*\3L REFSN-i: 4. <H3M 1-^(10)^ 

^<y-o.S *1H*H ^-f- €^5. ^eflol(i50)* ^l^^>7l efl^^l^ 

REF(n)^ 

<43> ojnfl, ^^«.(40)^ ^l<H-^-(70)^ ajrtfl ^ A <M: ^cf. ^, l^ 

5. ^oi^-(40)7> ^Efl<a ^-f , ^l<H^-(70)^ til^^. A o v^olcf. ZLelJL, 

2^3. ^^(70)7}- ^s\- ^-Bfl<a ^-f, 1^5- ^H^UO)^ wl^S*- 

<44> Efojnj ^c>1«.(140)^ *)] lEl-olnJ ^ ( g 0 ) <q. f ^ 33 ^ *)H ^ ( 100 ) Sj- , 2*} 

^1^-^(110)^, El-olnj ^ efl*liEl-!f(i20) ^ *1] 4^5. *lM-¥-(130)» ^l^Vcf. 
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<45> <^7)*\, ^-o]^ ^]o] eflxl^E^(l20)^ e^-olH ^ofloll: ^± WEB, ^ £MH1: 

CEB, #^ ^Hl- ^!JL OEB ^ £}^JL RESETS u}-e} eflx]^B] ^H^IJ: RE_n, REB_n-§; # 

<46> lEfojn! ^^«.( 90 )^ ifl^H ^^ efli ;goj ^ ATD°fl ^ 

^-°l n o 1 ^r *1H*H 3^5. ^H^dOO)^] *)1 3^5. *)H-^(100)^r efl^^ *)H 

^IJL RE_rH d^b}- eH d J ^olAl^ T _ IN ^. ^ 2EH^ ^1 <H-¥- (HO) *\] ^1 4^3. *fl 

^-^(130)^ efl^el^ ^HaIjsl REB_n°ll sfl^S^Ei ^ *1H^JL EXT_PAD# 

^] 2Efolni ^]^«.(no)<Hl ^^^cf. 

<47> 2E}o]n o i H-(no)^ 3^5. *1M^-(100) ££^r 4^3. ^1^-^(130)^ #^JL 

» Bfolxjj ^HAljgr t_0UT# ^-f- <H3M(150H1 

<48> ojnfl, ^ *lHJf(i00)S>}- alM^f (130)^ «Vc}] fl^* ^c)-. ^, 3 

^3 ^l<H^-(100)7l- ^3}- ^-Hfl^ ^-f , ^1^^(130)^ ^-Hflo]cf. ZL^Jl 

, 4^3 -if (130)71- 3^3* ^4-, 3^3. ^l^-^-(lOO)^ wl*^^- ^-Bflolcf. 

<49> $. 2^ 12) ^ o]z])o] ^^(lO)oll ^-M] ^tolcf. 

<so> ^ ojeflol #^(i0)-8- MBLCMain Bitline;^]^ «lSe}- < y) #^ ^(11)^, MBL J2.JEL 

(Load) ^1^-^(12)^, ^7fl^ A-^y ^ ^ e flol(i 3 ) ^ C/S(Chip Selection;^ *!?») *)H^f 
(14)1- ^til*Vt}. 

<5i> £ 3S: 5. 22\ MBL #<3 *)H^(11H1 ^Hl 5]S.£olcf. 

<52> MBL #<S *lH-T-(ll)Tr &*}7\ Dflo] ulH^o] mbl^I JL, 4ii ^>7> 

VPP(VCC) 0 j7}^oi] ^^H, TflolH ^sfl ^ltl wlHel-tl #<a *lH^jr MBPUC7]- 
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<?}7>£]ir PMOSB^^l^Bl PI* ^wl^-cf. PMOSH^^l^Ei pi-b =s]^1a1 v\]o] MBL 

<53> £ 4^. £ 22) MBL «-(i2)ofl aJ^ s\s.^o]x^. 

<54> MBL ^H^-(12)^ ^>7V nflo] alE^oj MBL°11 ^^JI, #aV^ £Q 

VPP(VCC) <&££\*\, 7fl°]S c^-g. ^ pflc] H|E2}ol i£ alHAljr MBLC7> «?! 

7>s]^ PM0SB^l^]^Ei P2» ^-wl^. PMOSB^l^Ei P2^r cflS-e) € cfl^l^ ^]^a] *flol 

<55> 51 5^ 51 2^ C/S *lH-*r(14Hl ^ ^Ml S)S£olc)-. 

<56> C/S ^H^fCU)^ ^ MBL 4 tH^(20) *\<>}°\} <£^.Q NM0SB^*1^ 

tH PMOSH^l^e] P3-°r ^l^-. <$7)*\ , NM0SB31*l^Ei Nl^ ?1HB #*H|fe ^ --id 

^ *H<>1^]JL CSN^l <&7}5\zl, PM0SB^*1^E| P3^ 7]}o)B. ^ ^ ^ *)H^1JL SCP7> 

<57> £ 6fe £ 22] A^a. ^ <H^ol(13)<^| ^ ^S.£olcf. 

<58> ^a. ^ cH^ol(i3)o^ z^o] ^oi ylBEfol MBL ^8: 4^711^ A^a. SBL 

7*1-1401 ^a. a]EE].oi SBL2 |. Aj^^ o_g_ <$^Qz}. ^, A^a alB aIbm SBSWl^l # 

^a] NMOSH^^l^El N67> fi^rSl^ ^14^ a^jh ylHE)-o] SBL ^_ 3t^QX\5Qv±. t£^ t §>uj- 

si A)y alBE><?l SM*r ^^fl^l >i Ol ^^^cf. 
<59> ^a. u)HEl-°! SBL -8: ^a tilH^oj 41 Jl SBPD^l #^3- a] NM0SH€*l^El N4£l 

€£r<Hl i4 ZLEl-gr-^ eflfS #t4-°r n^Jl, A^a. al^o] ^ij. SBPU ^ A^a. 
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SBL<H1 ^4*r *1H44 4tt ^Jro^. ^, T^^H^r #^*i<# VCC J±4 

<eo> zl^ji, 4*1 wlH^^l -gJL SBSW2^r NM0SH314^4 ^^%H1 44 4-* «1 

H4<a SBPU 9l7}^ 4«- «lHeKl SBL ^^4. 

<6i> NM0SHSA4^4 N3^ NM0SB^4^&1 N24 cfl^] ulH44 MBL 4° HI <£^_$\JL, 

^1°1B #47} A-jti alE^o] SBL4 ^^^cf. NMOSS^B^l^Ei N2^ ^44^3:4 NM0SB^4 
^4 N3 4°H1 <£^s)JL, TflolHl- ^sfl v\)o] *]^<& $4^ a]s MBPD7> <?}7>£H Dflo] «l 
H5]- < ?1 MBL^l ^ 7 A°^^ 2:^4. 

<62> ^ f £7^. £ IS] eflsjeii ^M^O^H 4 1314^ 44 

(30)4, 4 1^^ 4^(40) ^ 4 2^sL 4^(70)4 3btt 4S.;E°14. 

<63> ^ t ^ lafljj)^ 4<y- ^o^«.(30)^ NM0SS^4^4 N74, I" 4 #-fr44 444 

Bl FC1# ^-Hlt!-4. 

<64> ^ 7H , NM0SH3H4^4 N7^ 4«- a]E£|o] SBL4 ^-§-4^ D4 ^44^ VSS 4 

7m 4°H 0^44 Tfloje ^ 3l4^i ^4Jl REF_EQ7> <*l7}44. NM0SB€4 

^Bl N7^ 31^4^ ^^Js. REF_EQ£) 3M^4 £ 64 5.4 € 4-* «lBeKl SBL 4 ^-§-4^ 

<65> Zl^Jl, 1-^^ 7fl 2fl A] Ei FClfe S4°lH 4^4^ A]Jr REF_PL 47} 4 

4 ic= D 4°H1 ^^^cf. 4-fr44 7fl3xflAlBl FCl^ £ 94 £44 ^ CS1 i£44 

44«4 4-§-4^, #efloiH 4$4<y- 44^15: REF_PL4 44 444eH1 eM4 
(Linear) 44 ^-g-* £ = D4 #^tb4. 
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<66> atb, Xl l^S. XM-^-UO)^ i^-EL Xl 25fls]^i ^H-^-(50) A}ojofl o^sH, 

#74-1- f-*fl XM^ RE_m7> ^sl^r NMOSS^l^ N8» 

<67> ^1 2^3. XHWO)^ XH^J: EXT.PAD 91 7}^:^ Xl 2efls]ai^ *flc>| j=l( 50 ) 

^-°H1 ^^M, XHB. c^-g. ^ t]}x}^B\ XH^iJL REB_m7> ^71-5]^ NMOSH^^l^Ei N9 

<68> <^7)Ai ; efl^l^E^ X]<X-t]JL RE_m^ 31*1^1 XH^1:H REB_m^ *\3. £xz 

4\3LS.#\, Xl 1^3. XM-f(40) ^ Xl 2^5. XHWO) # «m^r ?1 5.-1=- XHW. 



^^H, Xl l^S. ^1^-^(40)71- #^2}- ^ ^-f, Xl lefl^^^ ^H<H^.(30)oq^| ^ 

^1^7> isfls]^ *}<y- XH^JL REFSN°1 ^cf. ai-^ofl, 2^5. ^H^-(70)7> 
€ ^-f , ^ XH^IJ: EXT_PAD7> efl^i ^ XH^IJl REFSN7> ^cf. 

nJ-eM. °112-Sl € <X3H 3l^H Xl 2^S XH-^O)* ^sM^lJl Xl 

<X^Jl ext_pad^ Eflt-§- ig^^l7l^^ ^]s:h1 -t <X3H^ ^-^-g- E|iBi^. 

£ 8^r A o v ^ £ 1^ eflsl^^i ^<y- XH-^CSOHH XI 2eflsl5i>i ^<y- *1H Jf(80H 

XI 2efl3j2i^ XH-r-(80)^ £ 3 vfl^] £ 6<X1 >g o^o] l-e}(io)^ ^ 

-S-^<H1 ^-§-^1^ ^>## ^It4. 
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<73> ^, ^lsjfli ^]o|ai^ REFSN^l <im lc— ^ A^y. «|E2}6) SBL^I- cfl-g-^cf. ne] 

i, i^H. E^r ^1°J H|B5}°J MBL^ 
<74> NM0SH^*1^e) NIO^ i^H. E2|- NM0SB3I*]^ Nil A}o]ofl o^s]^ 7fl°lB J §- 

«fl Efl^eii R£FSN7> <y7>^cf. NMOSH^^l^El NlO^r £ 9^ ^ o^o] 

(13HH NMOSB^S^liEi N3^1 2^:4 cfl-g-s)^ r£*HcJ-. 
<75> PMOSS.€*l^iH P4^ ^i^^i'a-^ NMOSH^^l^Bi N10 *}°}°\] 91 ?ll 0 lH 

^^l^oj-ol o]7>s]<H ^ €£r #efl» -a-^|*Vrf . PMOSH^S^l^Ei P4xr £ 4^1 MBL 

-^(12HH PMOSB^l^tH P2^1 nfl-§-S)fe ^Hcf. 

<76> NMOSH^^l^El Nllfe- NMOSB^^l^Ei N104 ^l*!^ A H°1] ^^£]<>1 7fl©lm r^Hl 

3H(13)°1H NMOSHqE^l^E] N2^1 cfl-g-s)^ ^Mnf. 

<77> TflolH c4-7># ^^^^0] <>l7>£|fe NMOSH^^l^Ei N12 ^ 7)1 olH ^ % 

*l*l^- 0 l ^17>£]^- PMOSS^fl^l^Ei P5^ i^.E. Efif #^ 4°H1 NMOSH^l^El 
N12 ^ PMOSH^^I^Ei P5^ £ 5^ C/S *IM-¥-(14)°1H NMOSB^l^Ei Nl £ PM0SB$*1^e1 
P3^1 cfl-g-s}^ i^l-ojcf. 

<78> 7fl2flAlEi CAPl^ cflolEf al^^-(20)^ RC ^ 31 ©1 PM0SH€*l^Ei P6 

MBPUC7}- °j7>^cf. PM0SH3I*]^Ei P6-B- £ 33 MBL #<S *)H YCllHH PMOSHM^e) pi 
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<79> 2efl^5i^ ^cH«-(50)<H]Ai efl^^i REF(n)^}- ^}o}^. v\ 

^(20 HH ai^7> ^--f- ^eflol«.(i50)o) oj^o.^ a}-^^. 

<so> ol^Hl^<4 £o] ^ 2efl^Hii ^]^«.(50)^ ^ c^eflol ^^(io)^ -g-^tb s^^l 

>H tfl^Ht *m*\JL nnf=7ll ^s] s.^^. 3§ 7 >^r ^ ^<£S. *vcf. 

<8i> 5L9c^ e|3]5ii ^<y- ^oj«-(80)^l bH^S 0 ^. 

<82> t^, tl^HM on&|tL ^^PS <H^3l^7> °g^5lZL, tl^l 

S 7l^^ 0 J- ^H^:& REF_PL7> s-f efl^s ^^ofloi^-^c}. 
<83> o]^o 1 i > t 2^*HH efl^eli <B?|413E. REF_EQ7> S-fS t^ofl , 7 j.o. 

#31 7fl3flA]E^ FCl°fl 5113] *V*l7> n7fl^ E^b^ REF(n)-§- ^tb 1 ^. 

<84> oH, 2)1 i^s. ^^«-(4 0 )7> ^-Efl<H Tjo. f ^ lefls]^ *)]ol«.(30)ol $ 

efl^Hi^ *i<y- ^cHaIJ: refsn^ ^, ^cKr^l «a] 

FCl^ A>ol^ofl o}*fl ifl-^Moll ^tt efl^eli ^M^lJE. REFSN^l efl^o] 

SEth #<y- ^l^Als. REFSN2] *i<y- tcj-ej- 31 

REF(n)s] efl^I o] ^^^cf. 

<85> av^^l, ojz)}o] 1-^(10)51 tliB ^a] efl^el^i &7$is}5ix} ^ 

*fl 2^5. ^]<H : ¥-(70)7> *^^tf. trHHM, ^ *lH^lJl EXT_PAD^ ^oj- efl^c] 

^ X)<H^15l REFSNS] efl»fol Hlcf. 

<86> olnfl, <q*L ^ofl o^tb *JH^!Jl EXT.PAD^ #o]- j±+ 7 y Aft^d) gflg]^ 

^ REFSN^ ^]}^ 4^ 7 fl °H <4^, 313)^ REF(n)^ 
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<87> £ 10€- £ 1^ Z}-^ *1H^-(140H s\S,S.o)x^. 

<88> l^-a] ^o|Jf(90)^ ^JEL^ ^o] ^ Aljr A TD# *l<£*Rr <>\K\ 

b\ IV1,IV2^, *1<S CAP21- ^fl^VcK 

<89> ZL*V t 3 ^s_ ^jfQoo)^ ^ lBfojtg ^c>|«.(90)sq. ^ 2EM D o 1 ^1^^-CllO) aH°H 

^sH, 711 o]M ^ efl^l^Bi ^Ha|^ RE_n7> ^7|-s1^ NM0SS^^]iEi N13S ^ 

oo> 4^s. ^o^«-(i30)^ S>)Jf ^HAijr EXT_PAD 9l7}^ 2EH n o 1 ^h-Qic) a>o) 

°fl , ^o]e t^j-s. jg.^ efl^l^Ei ^olAls REB_n7> ^S)^ NMOSH^l^Bi N14# 

<9i> o^H, efl^l^Ei RE_n^ efl^^Ei *1Ha1-£. R£B_n^ i&tfl ^^M: 

^1515.^, *ll 3^5. ^cH«-(i00) ^ *ll 4^3. *1H^-(130) ^ ^g).Al7l£^- *1HW 

<92> 4^1, 3^S ^]ol-«-(100)7> %^2|- ^ ^-f, lEfojnJ ^ ^ «. (90) 6\] A] A] 

$L7\ Efolnj ^]CHA]^ TIN7 > ^c}. aV^ofl , Jf ( 130 ) 7> £). ^ ^ -f , 5]^ 
*lH^Jl EXT_PAD7> E^ul ^xijr T_IN7l- 4gt}. 

<93> afl 2Efoln o l ^o]a.( 110 )^ *\) ^]o]«-(l 0 0) ^ 4^ 5. ^ ( 130 ) o} 

# *f<4l eM nj ^c^Ai^ T_0UT(n)^ ^--f- ^]^o« s o^joKi50Hl 

-2.<=>>7flolH OR 11- ^P-wl^cf. 
<94> irf^i, ^12.51 € EliS #^1^ ^ 4^3. -^(130)1 %^^)7)JL, 

^H^lJL EXT_PAD1 ^^^171^^1 i3 o^o]^ ^jolE]- ^-^-i- e|ae^4 
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ofl, 3# #°flrr 3^5. ^1^-^(100)1- #^^]7lul, vflJjLofl^ sty lBj-ojul 

<95> *V^, £ 11^ ^Ofl ttf^. 7j-°-7j^ Dfl^Sll- Ol-g-*! EflAE ^}o] ^ 

<96> igx$£- 40] sfljEL (180)^4, <>1 = efl^ sflc( i81)fif, 5 ^| afM^ 

(182-185)54, tHs| (186)^4, <H = 3l>i ^3] (187) 3? sfl = efl ^1^B]^-(190)» ^1^4. 

<97> o} 7 H, sflc Bll^]^^-(60)^ sf°] I=L ^1^1 oil- WEB, ^ <?HH1- ^]Jl CEB, #^ 

^1 ^11 °1 w -tl^ OEB ^ sl^l^lJ: RESETS t4*4 31*1^1 ^H<JJL RE_o, REB_o^ #3th4. 
<98> 5^5. *fl<>Wl82)fe- i|| = (180) *4 *M (186) 4°1^1 7fl°]H 

1- -S-*H efl^l^Ei ^I^aIs R£_o7> ^7t-5l^ NMOSH^^l^Ei N15* ^1^4. *fl 6^5. *1H 

^(183)^ <H = efli 4 = (i81)<4 *H t^34 (186) a>oH1 TflolB ^-«fl 

^H^lJi. REB_o7> «?]7>£l^ NMOSH^l^Ei N16» ^wlW. 
<99> 77^ w-(i84)^ ^H5fl = (180)^l- ^ = efli alsl(187) ^}<>H Si^s] 0 ! tIM^ 

W# -§-*fl 3H^E1 ^l^^lS REB_o7l- ^]7l-5l^ NMOSB^l^ N17-g- ^1*114. ^1 8^5. 

*)H-¥-(185)^r <H = efl^ 3tf = (181)2}- <>l = efli ^21(187) *}o]o\) <£^s)o] ^o)^ ^ 

31*1^ ^H^l^ RE_o7V ^l7>sl^ NMOSH^^l^Bl N18-8: ^altH4. 
<ioo> ^ 7 H, *]| 5 7js. *IH«-(182);4 6^3. ^H-^-(183)^r ^ t}^7} ^3 o_ 

3- %^3^i4. HBl^L, 7?i3- ^H«-(184)^1- 8^5. *)H^(185)^ 1- ^2] o]^ ^ 

7} ^^^s. #^^t4. 
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<ioi> ujr<$ t 5^5. *iH^(182)^ 4 s^S. ^]<H-^(185)7l- m ^-f, *1H 3^(180) 

*H<H BWi86)S <Hi=efli 5fl^(181)^ <H^3l^ ^(187)5. 

<102> HV^oll, ^<H-?-(183)4 7^£. ^ol«-(i84)7> ^SJ- ^ ^Hfl^ *)H 

2fl^(180)^r <H^efl^ *H 3*1(187) 3. ^SlJL, o]^])^ 3fl^(l81)^ afloj *H 3*1 (186)5. 

<103> Ole^l 4^7H^ *\}o] 3fl^.(180)2l- <HJE.elli 2fl£L(18lHH 3fl=o} 

<i04> ofl-g. , ajH 2fl = (180)sq- c>i^efl^ 3fl^.(i81)^ ^ ^^^>ZLX> ^- ^4-, 

<H 4^(180)1- <H = 5il^ ^(187)5. ^^*>JL o^^efl^ 3fl:= (181)-!- 3*1 (186)5. ^ 

*H c^^z]-. o}6\] tq-ef , ^sflo^ ^o] 3flc (180)7 |. 3fl.E.(l81)7} £H , ^sfl^ <>| 

JELefli 3flj=(i81)ir *1H ^ (180)7}- sH sfl^^ ^ ^.^.0] ^^^cf. 

<105> ^ EfliB S.£L^A-] J£u> Oj-qs} ^aV^^l 3Xflc^- 7)1 tifl *1 *}- ^ j^ofl 

<i06> £ 12^ eflsled^ 3l*l^Bi^(60)2h ^-°1 T 9 efl^l^^^-(120) ^ sfljE. 5)1*1 

^E-| "-(190H1 ^ 4M] ^£olcf. 
<io?> <^7H. efls)^ efl^liEi-?-(60)5f, Ej-ojnj 31*1^^(120) ^ sfl^ efl^l^E^ 

(190)^ zl ^ 0 M1 ^<>1 -§-^1-^1, m. mj-^o]]^^ efl^eii e)H ^^(60)^1 ^Md* zl ^a] 

<ios> sfl^eii efl^l^Ei «-(60)^ H^n^ ^ ^^^-(200)^-, ^SZL^j efl^iE^ *)M«- 

(210)s+, hJ$5 5]5^-(220) ^ £12^ efl*l^Ei <>} efloj ( 2 30)-I- ^«l*]-tk 
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<io9> *\7]*\, ESa^ ^ ^el^-(330)fe &MB 4l5L WEBS}-, ^ <£HH1- ^s. 

CEB^f- , #^ AiJ: OEB ^ sl^J: RESETS 4^ H3_zl^ ^-g- ^^iJi. 

CMD* 

<no> ESa^ efl^l^ *lH-y (210)^ ^^IJl CMD, aj-fl PUP ^ <gs| HHeI- 

DQ_n» fe-^S^V^ eJ-°lB ^H^JL ENW ^ ^ #3HB CPL» #^tb^. 

<m> £12^ e^liti ^eflol(230)^- #^ <?HH1- ^IJl ENP, SH^ll- ^JL ENN, 

b}o]h *1H ^12. ENW ^ € #3HH CPL^ll 4^ ^1^^151 RE_m , REB_m# . 

<ii2> 335 s]s«-(220)^ 3*4] <^Al sll^iElt ^7l^-A}7l7l t!: 3**>4!Jl RESET* 

^ efl*l^E) ^flol «.(210>ofl l^th}. 

<ii3> oi^tt ~P"^ ~S~ ^ *]bW200)4H ^ ^IJL CMD7} ^3*> 

^S.ZL^ efl^liE^ ^<^«.(210)^ 31*1^ <>1 efl°l (230)^1 ^sj^ (Configure) 31 

<ii4> ^ 2)^(220)^ ^ <$X\d\] sl^Aij: RESET* 1MJ«H = S.zl^ efl^li^ 

^^^-(210)1- ^Sr^l^m-. ^H, HSa^ ^^^-(210)^1^ ^H^:3l#^ 

^Szl^ 3]*]^Ei <Hefloi(230)^ 3MeH* 2:715]- ^*>7l *V 31*1^3 ^ A] 

<H5> £ 13£- £ 12^1 ESn^ ^ ^ Si ^-(200)^1 ^Ml SlSiEolrf. 

<iie> ^ *lE)Jf(200)fc- feel^-(201)sf, #^##-^(202) £ Slv] £#(0ver 

toggle) ^l-¥-(203)« ^-al^-cf. 
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<H7> <^7H , ^^-(201)^ ^o>7flolH NORl^h <?H = 7l]olB AD1.AD2 ^ IV3«- 

cf. ^.o>7llolB NORl^ «y°lHl- -*0Jl WEB^ ^ *H°1-I- ^Jl CEB» 2^o> ^Aj-sVtf . 

— 7)1 ^1 — ADl^ iL^MH e NORl^l #^ Sl°1M-S- US. OEB* = ^tb^f . °J 

^^1°1B AD2^r lc<>>7lMH NORl^ #^^1^^, <&v\tf IV3<^ ^«fl <£*1^ e)-MJl RESET ^ 

^ ^1-^(203)^ oflr^A^T}. 

<H8> nelJL, #^#1-^(202)^ ^7flSl FF-i- ^ 7 fl^ #^#1- FF-cr 

I^-tIMS N0 R1^ ^^AlJi7l- ^^5)^ tHo]B|- <^ dfi q. ^ x^c q7|- ^ S 2] ^ S 

#^^-g: ^sfl ^ CMD» FF^r ^tIHh ADlS^EjS] % 

^5)- "^71 Al^7> i^JEl cp^-, 93^.711 o]E AD2S^-E^ ^^A]^ 7 |- ol ^ - e^J^JE. 

R« ^wlW. 

<ii9> ^71^, FF^ cp^l^ ^ °J<HH!- a]jt CEB ^ eMB. o)6])o}^ A]jr WEB 

7> #3 ^Hl: ^Jl 0EB7]- <y^tf. =L?]JL, FF^l e]^.el R 

tt ^ <eHHl- -ilJE. CEB ^ e|olH a] 51 WEB ^ *>q-7> *>o) 7 > s.^- ^Jl 

7> <^£M S^^Uf. Bj-fl ^Ajofl El^AjJr RESET7> ^ojo] ^#0^ FF<>1 

<i20> at!:, ^-^-^-(203)^ ^A]jr CMD^f #^ o]oflo]^- aijt 0EB1- ^-E.^^ 

^^.7flo)H NDl-i- ^ti)t.Vcf. ^B] ^-xl«-(203)^ #^ <?liolt >»0Jl 0EB7> 

**r# ^^*>^ SL*} £#o] ^ o. #^M^.(202)1- S^mcf. 

<m> ^ ^-^(200)^ cf^. a^ 
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<122> £ 14^. E 13 oJ -S^M ppofl ^ ^ s)5. £ o)cf. 

<123> #fjf^ FF-^ *1^7fl o]e T1-T4SK hH^HH ND2,ND3^ ( IV4-IV9* ^wl^tf. 

«^7H, ^1*H^ IV4^ ^JE. C p^ i&^SH ^H^S A* #^*>JL, <y^Ei IV5^ 

3 IV4^ t^jif aV^^H B» 

<124> ^^MH Tl£r ^M^lS A,B^ ^ V 3H 44 <?144 IV6<Hl 4 *fl ^ ^ ic S. d4 

#^4. ^.E.7fl4B ND2 <?]44 IV74 #^JL<4 4^i^ R4 # 
^J=°!^M ^I^MH T2°fl 
<125> ^TflolH ^H-JOJE. A,B4 44 sE^.7llo]E N02O) ^em^ s 

<126> ^^7flolE T3 o. ^Aj^r A B o^ ^-Bflofl 4e). ola^B] IV74 #§|^JL# ^3-2-5. ^ 

^4. ^HtIMH ND3^ #^t1Mb T3 o] ^aIJlS]- e)^}^^ R4 HH^^t!^. 

<£]44 IV8-& hH^MB ND34 #^a]^1- aV^^ 3l^7lMH T4 6fl 
<127> o]H T4^ *1H^]J[. A,B4 ^°fl 44 "?I44 IV84 ^em^ #^ 

tb4. ^4 IV9^ Sfl:E.7]HH ND34 al^H q ofl #^4. 

<128> 44*1, <^i^l dS-^-Ei ^^5]^ HHEHr i^i= CP» *)M^1J17} ^ 

£#€*fl44 ^^^Ai °l^4^l sJ4. °H, 435^h Rofl s-f ai^7> <y§^ ^-f #^ 
<i29> £ 15-gr £ 14 efl^ei^ efl^]^E)Y(60)<Hl^1 HSzl^ ^ ;H 4 ^-(200)4 ^ s)-^^ 

^^«>7l 4t_> S^ojcf. 
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<130> n1^ > igig ^e) ^^HMfe ^<y°)Hl- "tl^. CEB, ej-ol^ o]o)lo]^ A]Jr WEB7> 3.+ 

efl* -B-^IW. H^^l, #^ ^Hl- 0EB7> mtl -S^Itt 4lJL CMD7> ^ 

<131> o^ofl, H^jflnjf ^^J. ^ofl ^]og^ °HM-I- A] J: 0 EB7> m«l £^>7ll 

£^ ^^IJL CMD7> ^}o)s, 

<132> ^7H, #^ ^1<H1 o]^- a] 51 OEB^ 7j}^ ^ofl^ cg^sj 

FF^ S^Ml ^cf. 

<133> £ 16^r £ 1^ E^-Olnj ^ e}]*] A^Jf (120HH HSIL^ ^ ^5^(200)^ ^ 4 

<134> ^ f x$i$ ^ ^*HH^ ^^oflol^- A]^ CEB> £q-o]E ojoflol^. ^.3L WEB7> ^ V 

Efll- -n-^ltlrcf. ZLSlJi, #^ <?l<*fM# -*}JL 0EB7> n «l -g^l^r ^JJ: CMD7}- 

<135> °1^M1, H^ZLEfl^l- *H§Sfr ^?i<H] *1<^H #3 ^^1^1- 0EB7> n«l £#^7fl 

£^ ^^iJi CMD7> ^>ols <?]°1H# sjcf. 

<136> <*\7\*\, #^ ^oflol^- a} 3l OEB^ 7JJ^§ ^o.6\}^ ^ =S 

FF^l 7^m. 2,^}^) <gcf. 

<137> £ 17^ £ 112} 3fl= Efl^l^E^(190)^l^ Eia^ ^^«.(200)^ -g-^]- sf^^- 
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<138> tg^ ^3 ^^HMfe ^<^H# ^liE. CEB, 5^o]H <*HM1- Aljr WEB7> # 

Efl# ^im. ^-^ZL, #^ tMM-i: 0EB7> 0 *1 ^IJl CMD7> 

<139> ol^ofl, ^S-ZLSfl^^- ^5}. zjL^ofl SHM^ Ajjr 0 EB7> o«i £#^7)1 

3^ CMD7> *}°)S. ^ ^4. 

<140> <^7H , #^ ^Hl: OEB^ ^^1: 31 <£^=i #fJM- 

<wi> £ 18 o. c H^-ZL^ efl^liE] ^^-¥-(210)^ 5]S£c»lcf. 

<U2> ^sn^ efl^l^E^ ^-^(210)^ n«i^ ^^Is. CMD^ ^sj ^ o] Ej- DQ_n* °fl 

fe- °J = 7l]olH AD4# ^HltVcf. <ytHEi IV10~IV12^r ^JE^Me #^>0Jl1- *1 <g 

<i43> iiO>7flo}B N0R2^ °HH.7iMH AD4S] #^^lJ:5q- ^jt^ IV12^ ±°}<£ 

cf. olalE^ IV13,IV14^ i^MB N0R2^ *1<S<5H *fl<H ENWl- # 

<144> i^o>7flo|B N0R3^r i^>7flc>lH. N0R2S] #^J:£f s)-^ <y PUP# ^o}<£aJ-^ 

#^ W. IV15~IV17^ i^-TflojE N0 R3^ a] wV^ ^<g^ ^ 1-3H;e 

^IJL CPL# f^tVtf. 

<145> <^7H, PUP^ ^7]S] El^jA] ^|^^6fl C-fl o] ^ = o] 
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<146> n i£*|) ^^a]^ CMD7 |. ^-o^ %J§& £ o]jf. oja3i)c t ol-g-*]-^ oj ^ cfl o] Ej- DQ_n# 

*]<3-?-(211)3 *1<S *1*> 5>^r bWh *]<H ^Jl ENW «J >g #efl 

°1B ^IJl CPL7> iHJ^t].. 
<147> £ 19^r £ 12^ BBZL^ efl^liB] <H3W(230H1 ^ ^M) S)^£o]c]-. 
<148> efl^l^El ^eflo](230)^ #<S ^4i*> P7^, ^^-(231)Sf, &HB oiojj o]^- 

^H-*f(232)2}-, ^-fr^l ^3flA]E^(233)^, (234) ^ #cf£ ^-g^*> N23* ^altl 

<149> °17)*], P7^r VCC ^7}^- 4 ^«.(231) A>o]ofl <£^S\o] y])o] 

B M °1 w -id Jl ENP7> <?]7>£l^ PMOSB^]^ P7# ^-wl^. 

<iso> ^w.(23i)^ sfl^l PMOSHqfi^l^B^ P8,P9# ^wlW. PMOSB^l^Ei P8^1 Tfl 

°1B^ PMOSH^l^Ei P99] ^efloi c^Sf ^sIjl, PMOSB^l^Ei P9^ t!H;e^ PMOSB^ 

<i5i> &HB <yoflol^- ^o] Jf(232)^ NMOSB^^liEi N19.N201- ^lt^. NMOSB^*liEl 

N19^r e)^a]5: RESET PMOSB^fl^l^Ei P8<a) = 5)l<y c^]- a}o)6\] <£%s\o] 7)}°}^ & 

e[-o] j= ^)o^ a]^ ENW 7} <y7>^cf. NMOSB^^l^Ei N20tt >*flB ^Jl SET^f PM0SB 
^fl^l^E^ P9^ 1=3)0! xg*} A>C»lol] TflolE t^i- J§-*fl eJ-ojE ^ ENW 7l- o]7> 

<152> # 0.^^11 ^^^^^(233)^ 7fl2)]AlE^ FC2-FC5-I- ^tfltb^. 

Ei FC2^r t £ CNl^f ^-g- ^sfl € €3l°lB ^IJl CPL7> o]7^cf . 
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#-R-3l*ll FC3^r <£&°] 2x^= CN25+ cfs. ^cfo. ^ ^BflojB. *1JL CPL 

7> 917}^. 

<153> ZI^JL, 7fl3lflA}Ei FC4^r ^= CNl^ ^l*!^ Aj-o] ofl c^SjjL, 7fl 

sflAlEi FC5tt IcEL CN2^ ^^1^^ AVol^ o^s]*}. o^H, 7fl5flAlEi FC4,FC5^r 

<154> ^-^w.(234)^ efl^l NMOSH^^l^Ei N21.N22* ^1^4. NMOSH^H^l^E^ 

N21-8: CNl^- NMOSH^fl^l^Ei N23^ H.efl<£ *\o)6\] <£^£]c>| p\]o]^ ^t\7\ NMOSB.^ 

^1^^ N22^1 3=efl<y ^t\9\ <g^^cf. ^Jl, NMOSH^H^iEl N22^ ^ = CN2^ NM0SH3H*1 

<155> ^cf o. ^-^^^ N23tt MOSH^l^Ei N21 ^ NMOSH^l^Ei N22^ ^-f- #*}<2}- 

<i56> gc^., HS.ZL^ efl^liEi <H3l°l(230)Tr #^^r* ^-*fl ^H^IJ: RE_m, RE_m# 

<157> ^ ( 5. 20£r ^^H] a SZL eH ^ofl cfl j^M. 3^ 

<i58> ^ ( sj.^ <^ oj* n^-SHH #^*l<y- VCC eM°il i^>^ e^^JJL 

RESET7} t^oflol-g-slji, s}-^ <y ^#a]Jl PUP7> oHlol^cK 
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<159> ol^ofl, B|.^| oj ^i^Ojr PUPO] oloflol-g-ofl a|-e|- >f t^H^ A]jr CPL7> is}o)3_ &o) 

tbcf. 0 H, HSU^ eflxl <H3H (230)^1 ^-fj-^l ?fl3flAlEi FC2,FC3^1 ^i^7> 
tB^e] FC4,FC5^ 7fl ^ *1 €^ S-ELofl o^sfl ^ ofcj ^ CN1 ^ c^ofl ^<y-^l" 

<160> ^ <#cj i-cofl ^«-^l ^<y-^>7l- ^*Kr T2^*H1 #4^: <^H oil- ^IJl ENN 

7\ €r>ol^ ol^ol^-slji, ^ <y<HH!- a] Jr ENPS Cliollol^ol ^ o^o} cfl o] 

<161> ol^ofl, T3^*H| € EflolEf ^S-ol i&JLSl^, ^ «g 3#^1JL PUP 

% #3H^ 41Jl CPL* CM S-^-S. ^^a^ ^^^1 TfljflAlBl 

FC2 JE^r ^-fi-^l 7flaiMEl FC3^1 <5>ol cflolBl-1- CfAl ^Z}?]) ^nf. o] nfl , e^E A] 

3l ENW^r #Efl« -fM«H CfAl Sl-olH£l^ ^-i; ^1^. 

<162> £ 21^ HS-ZL^ ^^1 n»l*i) ^^liE. CMD7> *W3. o)*o\) 

zl^ eii^i^E^i Afls.^ OH^i- ^H*>7l ^tb ^ bH^sl* M-Bf^cf. 

<163> nl^, n «I*i) 3. CMD7> oi^ol^-^ J=r <y^m°l t SET, 

el^JL RESET7> ^^^cf. zlz\jl, Q)o]t% <y/#^ ^s^fEl °l7>£|fe °m x^o}^ DQ_n 

7} ?>}o)6\}*\ ^.-f^. ^l^cHlol^-Sl^ HS.ZL^ -M^^M 31*1 AflS.^ CflolEl-1- 

Hl-olH*>7l ^tb *1H -ilS ENW ^ f-elMH CPL7> ^oj^cf. 

<164> olnfl, §-c}~g- oMH-g- XI jr ENN^ *M ^Efll- -B-^l^-Jl, ^loflol^- Ajjr ENP^ 3. 

•t- ^Efl# 
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<165> n]-eH, B.S.=L^ *1H-^(210H1 n«i*il ^ *±3L CMD7> ^o]^ ole^ 

^SZL^ ^ ^Sl-^-(200)S.^-E^ ^Jl-S-^ol xj-^SH, xi\o)^ ^}o] tg^o) <&±t 

<166> o]E^ >tr^^ nflj^^ ^ E|ae A ] ^-f- AjAofln <H3H(150H1 ^^5]^ z))3\b± 

7>» I" ^ tbcf. 
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1] 

XI lXl^di XH^; 

^1JL« #7l ^ ^ S.^oflA^ Aj- 7 ] X)^^ XH^I^* <*&^f>}^ 

XH^! 31 

^7} 7§3. XH^r 1 ^ f^^lsl 4s} € <XXH 1:^4 ^^tb efl^^ ^ 

^ Xlt* XH^Rr X] 2eMeii XH^l- ^«l^|-§- ^ # 

-fr^lXl Xl-2.e}«- Xl^B 3.B. XH . 

2] 

XI 1%H1 5a<X*l, # 7 j ^ lefl^ei^ ^ z\)o]*-?=- 

S^sii ^ a]Jl<X ^^-A] AV 7 ] ^ o]3)o] -&bJo) A-j W_ tileej-oj^ tfl-g-S]ir 
XI li^E.* 2:712}- A] 71 XI l^^-^Xf; ^ 

#Xl<XB 7l^<y- XM^X] #7l XI 1^-E-Xl &1M<X XI ^ 

^ ^-n-^iXl 7fl5flAlE^l- ^«1 ^-§- ^ 1-^^ ^-fr*^ Dll^f Ol-g-^l- Efl^E 

s.s. xH 
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l^tt 3] 

#7l ^ SJELAl #^£|-s)fe *fl 131*]^ ^H^li^l nj-ej- ^ i^e^ 

#7] Ellil ^^.s)ir XI 2efl^iE^ XH^^l ^ ^y] $]^- XH^IJL-I- ^. 

XI 2^S. XH^-1- ^y|^ ^J13 f>\±r ^Mf^Xl "\)3-?)^r o)^ EfliB 

5.JE. XH 
4] 

X] 1%H1 SZ^^, #7] efls|Bii Hll^liEl^ 
€ #3HH *]JL-I- *5LH^ efl^l^Ei >Hlo^ 
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